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Surfaces of modern industrial components are of increasing relevance for the functionality 
due the proceeding miniaturisation. This is for example important for gas sensors, in 
heteregenous catalysis, for corrosion processes or in the optimisation of gate oxides. 
Controlled functionalisation of such surfaces requires a detailed knowledge of the interaction 
of such surfaces with gas molecules from the ambient atmosphere. These interaction may not 
be analyzed applying macroscopic analytical methods, but demand techniques providing 
information from an atomic or molecular level. 
Fundamental aspects of the interaction of reactive surfaces and their oxides with oxygen, 
water and carbon dioxide is exemplarily studied for magnesium and strontium. The formation 
of monoatomar oxidic layers is exemplary studied for the magnesium oxide formation on 
magnesium silicide. The thermodynamically unstable TiO(100) formed on MgO(100) allows 
the fundamental study of oxidation processes. The main topic of this work ist the presentation 
of current fundamental investigations on the formation of secondary phases on the surfaces of 
thermal treated strontium titanate surface, which will find future application as high 
temperature oxygen sensors. 
The analytical methods Metastable Impact Electron Spectroscopy (MIES), Ultraviolet 
Photoelectron Spectroscopy (UPS), X-Ray Photoelectron Spectroscopy (XPS), Auger 
Electron Spectroscopy (AES), Scanning Tunneling Spectroscopy (STS), spectroscopic 
Metastable Impact Electron Emission Microscopy (specMIEEM), Photoelectron Emission 
Microscopy (PEEM), Scanning Tunneling Microscopy (STM), Atomic Force Microscopy 
(AFM) and Secondary Electron Microscopy (SEM) are applied. 
 
